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Extracorporeal Shock-wave Therapy after Multiple Drilling as a Treatment
for Chronic Calcific Tendinitis - An Analysis of Outcome Following Different
Levels of Energy

Gyu Cheol Noh, M.D. Ph.D., Keun Jong Jang, M.D. Ph.D.
Department of Orthopaedic Surgery, Kangnam Sacred Heart Hospital, Hallym University School of Medicine, Seoul, Korea

Purpose: To compare the outcome of two methods of chronic calcific tendinitis (CCT) treatment, Multiple drilling
alone versus combined drilling and extracorporeal shock-wave therapy (ESWT). Furthermore, to analyze the clinical
and radiologic results of different energy level configurations of ESWT.

Materials and Methods: Among the patients complaining shoulder pain who visited the clinic from June 2010 to
August 2011, 98 were diagnosed with CCT of the supraspinatus and were divided into the following three groups.
Multiple drilling alone (n=31), Multiple drilling followed by high-energy ESWT (n=31), Multiple drilling followed by low-
energy ESWT (n=36). The study was conducted only with patients with chronic pain persisting longer than six months
despite prolonged conservative therapy. Clinical evaluation was done before and after 12 weeks from treatment, in
clinical terms using the ASES, KSS, CSS system reflecting performance and symptom improvement, and in radiolog-
ic terms by studying the change in size of the calcific nodules.

Results: All of three groups showed effects for improvement of clinical function and decrease of calcification and clini-
cal improvement was significantly high in comparison between the group fulfilled by only multiple needling (the third
group) and the group fulfilled by additional ESWT (the first and second groups) and in the radiological evaluation, cak
cification size and the rate of calcification decrease showed significant improvement statistically. For the comparison
among the groups, degree of clinical function improvement and rate of calcification decrease showed significant differ-
ence between high energy group (the first group) and multiple needling group (the third group) as well as low energy
group (the second group) and multiple needling group (the third group). But, in comparison between high energy
group (the first group) and low energy group (the second group), there was no significant difference for the degree of
clinical function improvement and rate of calcification decrease.

Conclusion: For the treatment of chronic calcific tendinitis, additional ESWT showed more superior effects on clinical
function improvement and radiological improvement regardless of the energy standard rather than the exclusive fulfill
ment of needling. But, as the result of ESWT by the energy standard, there was no significant difference for the
decrease of calcification and degree of clinical function improvement.

Key Words: Shoulder, Calcific tendinitis, Multiple needling, ESWT
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Table 1. Baseline characteristics (p<0.01) (preoperative)

Characterics Group 1 (n=31) Group 2 (n=36) Group 3 (n=31)
Men (%) 7 (22.6) 9(14.3) 8 (25)
Women (%) 24 (77.4) 27 (85.7) 23 (75)
Mean age (year) 50 52 52
Calcific deposit size (mm?) 27 29 30
ASES 53.1 56.5 53.5

KSS 60.9 63.2 58.2

CSS 56.1 56.6 55

Groupl: Needling + High-energy ESWT
Group2: Needling + Low-energy ESWT
Group3: Needling only

ESWT: Extracorporeal Shock Wave Therapy
ASES: American Shoulder and Elbow Score
KSS: Korean Shoulder Score

CSS: Constant Scoring System
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125 5 3t KSS9| gh& Al & BF dostgle
o (A 17 60.86°4 84.67, A2 63.184]
84.66, #37 58.20°14 68.33, p<0.01)o]™ A1
o A% Eo| 23817 /M A =AY A2

Ao Zo] 27917 7 =4 A HC

Y o A2
A3 =0l Atk (Table 2, Fig. 3).

1277 $ A3lst 440 A7 Al 7 BF A <
AE B o (A1 26.95904 43 10 A 2
28.50014 46.61 A3+ 29.84 14 37.74, p<0.01)
olm A179 A Zo] 12,0302 714 =4 =4
g1 A2a A 37 <=0l (Table 2, Fig. 3).

O

T A3 0]tk (Table 2, Fig. 3).
5. A1, 272 M|3+2| H| !
3. Constant Scoring System
it e Al F oy s mepA =
oA (A1) B AT A (A2 Ake] ¢
HHQ s sk Wb erd Fohel A 43

3t Adde e gl Fo Aol R

125 & H3 CSS9 7S A & é}% ek
o (A1 56.07°14 83.98, xﬂzv? 56.590°l A
81.17, A3+ 55.00°14 66.64, p<0.01) #A1-2

Table 2. Changes in patients with functional score and resorption of calcific deposits, at 12 weeks after treatment

Group 1 Group 2 Group 3
ASES -29.52 (p<0.01) -24.55 (p<0.01) -13.27 (p<0.01)
[-33.69 to -25.35] [-28.88 to -20.23] [-15.72 to -10.82]
KSS -23.81 (p<0.01) -21.48 (p<0.01) -10.13 (p<0.01)
[-27.79 to -19.82] [-25.01 to -17.96] [-12.58 to -7.68]
CSs -27.91 (p<0.01) -24.58 (p<0.01) -11.64 (p<0.01)
[-32.12 to -23.71] [-28.42 to -20.73] [-14.19 to -9.10]
Size (mm?) 16.15 (p<0.01) 18.11 (p<0.01) 7.90 (p<0.01)
[12.44 to 19.87] [12.26 to 23.97] [5.72 t0 10.08]
Reduction ratio (%) 59 43 24

‘

Fig. 2. Radiologic changes in a patlent with a plain radiograph before treatment (A), 6 weeks after treatment, demon
strating disintegration of the calcific deposit (B), and 12 weeks after treatment, with complete resorption (C).
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Fig. 3. Changes in patients with functional score and resorption of calcific deposits, at 12 weeks after treatment
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Table 3. Comparisons of the changes between
Groupl & 2 and Group3, at 12 weeks after

treatment
Groupl & 2 vs Group3
ASES -13.90 (p<0.01)
[-17.73 to -10.07]
KSS -12.57 (p<0.01)
[-16.14 to -9.00]
Css -14.69 (p<0.01)
[-18.46 to -10.92]
Size (mm?) 9.21(p<0.01)
[5.22 t0 13.19]
Reduction ratio (%) 0.36 (p<0.01)
[0.28 to 0.45]
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Fig. 4. Comparisons of the changes between Groupl & 2 and Group3, at 12 weeks after treatment
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Table 4. Comparisons of the changes of functional score and calcific deposits between three groups, at 12 weeks

after treatment

Group 1 vs Group 2

Group 1 vs Group 3

Group 2 vs Group 3

ASES -4.96(0.09) -16.24 (p<0.01) -11.28 (p<0.01)
[-10.88 to 0.96] [-21.03 to -11.45] [-16.20 to -6.36]
KSS -2.32(0.38) -13.67 (p<0.01) -11.35 (p<0.01)
[-7.57 t0 2.92] [-18.30 to -9.04] [-15.59 to -7.11]
CSS -3.33(0.24) -16.26 (p<0.01) -12.93 (p<0.01)
[-8.95 to 2.28] [-21.13 to -11.40] [-17.49 to -8.37]
Size (mm?) -1.96 (0.57) 8.25 (p<0.01) 10.21 (p<0.01)
[-8.81 to 4.89] [3.98 to 12.51] [4.00 to 16.41]
Reduction ratio (%) 0.10 (0.11) 0.41 (p<0.01) 0.31 (p<0.01)

[-0.02 to 0.22]

[0.31 to 0.52]

[0.20 to 0.42]

Group 1 vs Group 2

Group 2 vs Group 3
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Group 1 vs Group 3 | KSS
= CSS
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Fig. 5. Comparisons of the changes of functional score and calcific deposits between three groups, at 12 weeks

after treatment (p<0.01)

za = U2

WA A3 A sk A 5E thA] dys 1. Comfort TH, Arafiles RP. Barbotage of the
G A8 Hos E71A0 A9 A 27t o shoulder with image-intensified fluoroscopic con-
A 7| =8 T WAL S Al F Ao HT) o2 trol of needle placement for calcific tendinitis.
s gar2 wolrh ey A9 243 229 oy Clin Orthop Relat Re, 1978;Sep;(135):171-8.

N ‘ _ 2. Daecke W, Kusnierczak D, Loew M.

A g e QA e s fo@ |
) ’ Extracorporeal shockwave therapy (ESWT) in
Fol7F 1.

tendinosis calcarea of the rotator cuff: longterm
results and efficacy. Orthopade, 2002;31:645-51.

72



at

Q: o

=

0z

3|5t HF0H CHS

85t Hi2l B2t X122 MUK 20 2 22

. Gatner J. Tendinosis calcarea-results of treat-
ment with needling [in German]. Z Orthop lhre
Grenzgeb, 1993;131:461-9.

. Gerdesmeyer L, Wagenpfeil S, Haake M,

Maier M, Loew M, Wortler K, et al.

Extracorporal shock wave therapy for the treat-

ment of chronic calcifying tendonitis of the rotor

cuff - a randomized controlled trial. JAMA,
2003;290:2573-80.

. Haake M, Deike B, Thon A, Schmitt J. Value

of exact focusing of Extracorporeal shock waves

(ESWT) in therapy of tendinitis calcarea. A

prospective randomized study. Biomed Tech

(Berl). 2001;Mar;46(3):69-74.

. Hsu CJ, Wang DY, Tseng KF, Fong YC, Hsu

HC, Jim YF. Extracorporeal shock wave thera-

py for calcifying tendinitis of the shoulder. J

Shoulder Elbow Surg, 2008;Jan-Feb;17(1):55-9.

. Krasny C, Enenkel M, Aigner N, WIk M,
Landsiedl F. Ultrasound-guided needling com-
bined with shockwave therapy for the treatment
of calcifying tendonitis of the shoulder. J Bone
Joint Surg, 2005;87(B):501-7.

.Loew M, Daecke W, Kusnierczak D,
Rahmanzadeh M, Ewerbeck V. Shock-wave
therapy is effective for chronic calcifying tendini-

10.

11.

12.

13.

tis of the shoulder. J Bone Joint Surg Br, 1999;
81:863-7.

. Lubojacky J. Calcareous tendinitis of ther

shoulder. Treatment by needling. Acta Chir
Orthop Traumatol Cech, 2009;June;76(3):225-
31

Manuel S, Ronald D, Alexandra G, Martin
G, and Klaus DS. A comparison of two different
treatments with navigated extracorporeal shock-
wave therapy for calcifying tendinitis-a random-
ized controlled trial. Wien Klin Wochenschr,
2007;119/3-4:124-8.

Rompe JD, Buch M, Gerdesmeyer L, et al.
Musculoskeletal shock wave therapy-current
database of clinical research. Z Orthop lhre
Grenzgeb. [in German], 2002;140:267-74.

Lee SY, Cheng B. Karen Grimmer-Somers, The
midterm effectiveness of extracorporeal shock-
wave therapy in the management of chronic cal-
cific shoulder tendinitis. J Shoulder Elbow Surg,
2011;20:845-54.

Vavken P, Holinka J, Rompe JD, Dorotka
R. Focused extracorporeal shock wave therapy in
calcifying tendinitis of the shoulder: a meta-
analysis. Sports Health: A Multidisciplinary
Approach, 2009;1:137-44.

73



e
@

JEAU=SUSISR: M52 235 2012

ILEE
SH: oM Mgt g et 22N XEWHoR M3|A cHEM MIZant Me SAM Y X|22 F1E H|uwst
1, He st iIE | OlA4X| =Z0f ME U, WAMMSHH Futof| Chotod Lot At SHACH
CHAH 3 W Sixt M2 2010 62EE 201149 827X o7 SELZ LY & 242 THY M3|st ziEo= ZIE
2 ekxt 98 E“'% HYCR SIRCH, M3 = M2 40 =28 olHX| £Z0i w2t Do XIZ (M 1=:31F), Aol

42

HB& ABZ(W 3R31) 02 ERIYUCL BEN K20 YSEX| 21, ABE

y ===

s

=
2—’F—MH UH IS X BY ST HEE ASES, KSS, CSSet HAndsHd s FH=

Ct,
Mup Ma|sfo] 2ATL LIERHON, S5| Aol O] ity HBSBHS A

21k N 2 E—.—OHH :.o—*. 7I ol i M =2l HE=T

ot T3 D)L FIHHQ ESWTE Aldiet 2(1, 22)0llM 012 =2| LIEFRCH £ ARdstMoz = uf, Azl 3

71t 2l K= SAXH2Z FOloHA E20SUCL 2ol HIRE 2H, Yd7ls /Mol Y=ot Mo|3to| £ Ha9)

Xol= DoKX Z(1F), Ty MS=(38F) Ato|7h XMol|UX| ?(2?) Chd MS=(CI)0IA 20t of I LT,
It Mol X| Z(2Z) M= 2 017t UKL

JeiLt, Doi|H x| Z(1x) e

HE: oy M3jst AGo| xRS Qlah, FIHHel Mol AN XR= ClUY IS LR AJRMS o=t ol|x|
HdH 7|59 Tt Melatol Hao o f4et 2ukE HOFUCE L, dlHX| w200 2leh M2l

= Ma|etol Zaet Y 7Is MM FEof tist 2 Xtol7t SiiCt

AMOICHY|: 7At& AM3|5F AY CietM ME

2d T3, A 340 K=

3

74



